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(54)TitIe: NOVEL BICYCLONUCLEOSIDE AND OLIGONUCLEOTIDE ANALOGUES 
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(57) Abstract 

Oligo- or polynucleotide analogues each 
having one or two structures represented by X — < 
general formula (I) wherein B represents 

pyrimidine or purine nucleic acid base or (I) 
analogue thereof. They can provide antisense 
molecules of oligonucleotide analogues that are 

less likely to undergo enzymatic hydrolysis in 7 
vivo , have a high capability of binding to ^ 
sense chains, and can be easily synthesized. 
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1 9 7 8^K7>f-tr>X#?*W >7;Ux>lf 7 * JUXOBttkZmm Lfc <h 
20 fciEfcttoTli. U >JH*fcft*H?TBftLfc*>©* *£i::i*«S©«it« 

&u*:*>©^ «M«s*«iiiiLfct>©ttiffe^ii6$nT^So u*»u ^-rti© 
**rwk:*mp«) «: £©&-c+a£«U£©^ < fcftri* 

C58W©M^] 
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v** h'm&mzj y^-^y 7,tt tLxm&xmmx&z c tzmmbtz 0 
5 mmammtit&m 

(2 6 0 nm) ©igllf M^-tf- *- ^T*5 0 
* 2 Ellis *W%V*mj>7i;* : f-Y (X2) V 1/7— if T'^ft? 

LfcB#©8tfl.gB!RiK (2 6 0 nm) Ol^W^^tf + - hT* S» 
10 £iTlw*»W©»«B*8teiW1-«o 


[3£*^ Blih'U ^>*>L<<±7'J >&»£S3m**i£©JI8#-C**K 
XRtfYttE-fclA 7;u*;ug. 7>»uy-;uS^ 7;u^-;u 

->^o7;i/+yug N 7 5;i/*;i/« % 7V-;ug. 7->;ug N Xli->u;ugT 

15 -c*t>$n*7^u*->Kaii»#feu<ii*ni©7^-f 

So 

7;u*;ug<tliJ&&& 1-20 ©fi«*fcii#8«tt©7**;us** U m 
tLlis /f-^Ss xf-;l/g N n-ypt>S, i-yof;l/S, n-T^l/g, 

t-y^ug. ^\+->>us> '\-??)i'm, xt^jism. y-^s. 

20 -r->;l/gl?;&<£>U'£>*i£ 0 
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TJWr-jmtlt, Jft*»2-2 0©itlg£fcli$miS#©7;uy^;ug£* 
U h"-;us % T'J^g. 7x^;ug. ^>x-;ug, y^-^ug, 7 7 

•>^PT;U+;Ug<!:li. K*»3 -8<D>? P7;U*;Ug£^U •> 
^Dynt^S, i/?pyf;H, i/^a^O^-jim^ i/? p^s*i/;t/g N 

*&ivfciii©B«s*:Ri*u mm* 7x-;n, h;^s* *->';^g> 

15 t^^/i/S, ^?^;ug, 7>h'J;U£, 7xf >hU;H?T*5, 

7 U-;ug©3I±©&&lS?-ii/Npy>irp % f£IS7/u+^gs 7jcg?g, 7;up 
**>g. 7UI^ -KpS, MJ7;l/^P^^;l/S^©lfij6i±®S(i«fcoT 
g&3tiTl>T&J;^o BKiaitLTtt^pyvJR^ 7kS?g> 7i;S, 7;U 

n^->i, 7y-^**->s«A<*^?,nSo 
20 75^*^*<tti^ 7 U-;i/gic7;u*;ug;o<£&U7tgT\ 75;u*;ug(i 
fi*$ftTOTfc«ki\, M&£ftT^T&J;U75;u*;i/g<tli7 'J -;ugK7 
;u*;ug>o<*£& UfcSt\ 7 U -^gRO^u^ugoffifc© 1 ojaj±©7kffcJf 

WOToBSis-cBift^nT^r^i^siittt-rSo :cx-sMi lt 

I** 7->;ug. 7S/g. 7U-;i/g. 7;u*;ugs i/? P7;u*;ug, 7;i/3 

25 Tkmm, - barn. »ur s a 

iixii7;^;i/7i;i> 7>J-yi/7$/g. 7->;u7 ^ y gna<*So 7;u 

3 *->g©f?lj <tLT(i> ^ h + ">g, ih**>Sx n-^ojp + ->i^ i -7p 
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^>f-;M-*i/S % '\+<>;u^-+->Ss 7x;+->I?^5o ^oy>s?i 

5 5^ug> bVI-JUJl-Jim, V7 x-;uy^;ug, ^^Mf^ug, 4.4'- 
^> h*-> h 'J5^U (DMT r) g$rt<*S*<. 4#Kffii: U^liDMT rlt 


sOifJUjrf-i/Jjjl/tf-jlg^tibif t>tlZ> 0 v/'J-'UgC^JirbTlis HJ7* 

10 +;Uv/U>'i/g^*(f ^n5A^ u<tiu h 'J^^;u->y;i/g. Mjl^Uv/ 
fflffl^^ b*f- KS*#M\ (la) 


15 S$ftS&ig£l£fcte2£LtW-f KSfclitf'J 7 ? U5j-^- 

KS*fl\ -fiSit (II) 
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(«) 


l/** KT?*»K n l £fc(2n 2 li|Ij--£fcliStt9> 0~5 0 ©88rc*S 
CtztzL, n 1 ttzltnH<m&f\z-eaizteZz.t\ttei,\ £tz^ n z O±Xi)<m 

fcli n 2 # 2&±©li£tC{i B'iB < X & <fc < > R t>RI— "C« 

r*$n**'j =f*?u:** Kt>u<tt#y 7^i/*f - k»*#-c 

(1) 7? KJS«t(*©^fijt 


WO-98/39352 


PCT/JP98/00945 



CU^>^6XIK [1) J. A. Secrist et al. . J. Am. Chem. Soc. , 101. 155 
4 (1979); 2) G. H. Jones et al., J. Org. Chen.. 44. 1309 (1979)] Kftt* 
£jj£U*:4b£#Jl£ Yi/fctu 'J F (T s C 1 ) -C2j® 7 jlo-juo 

it&® 3 U^yXTJ^ h b'tWtMLUT'effi&Kfo&m ^ >;>Jf 4 
t LTn C©t>®£EHi£fl;f-?> (T i C 1 4 ) ??£TK:h h y ?A->7 7 *P 
hh'y K (NaBH 3 CN) T'iS5c1-5 i^«9 5 £*lfc<, *tt£#l£-r h 
?t Kp75> (THF) 'JfA^t^f-;^-/^^ K (N a HMD 


W0 98/39352 PCT/JP98/00945 

S) £&to$ltiz±z^ t*->?Dft&^6 Ut&tol : B = «>5->* (U) . 
X = H, Y = Oifj\,) tmthtzo il&Qi 6£'<5 v^A^&jte&TT'&te 
S5c1-^<i:> V*-Mlhmi Ut&® (I) ; B = U. X = Y = H) *<8£*u 
EC. 4. 4* -v^ h + i/ h 'Jf;^o'J K (DMT r C 1 ) feS-T-Si h U 
5 f-;W*8 «b£*Bl ; B = U. X = D M T r , Y = H) i>mz>titz 0 it&&6. 

7&tf 8 am* Kits® i omnt brim?* c s e 

*Q7k^»-r S <*: -fk^«!J 1 1 «t£«5(I) ; B = -> h •>> (C) . X = DMT r , 
Y = H) *<Iinfc 6 *V3*9l'*f-V&tiL<DMmttt&fc&0ll2 ut&® 
(I) ; B=^>«/^;U-> hi/> (C BI ) . X = DMT r . Y = H) 1 



12 1! 

15 ^—(D^mitD- U^-X^t>Xitt C3) A.G.M. Barrett et al. . J. Org. Ch 
em., 55. 3853(1990); 4) G. H. Jones etal.. ibid., 44. 1309 (1979)] Kfto 
TSBi:j|^ft5^«!l 3*g6t«3SiST*5. -fttfctb, tt£t/13£3 
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^ 0 ^OH MeOH.aceone^ M0 T-0 ° M « C r0 3 . Py 

0H 0H c.HCl I I CHjCIj 

D-ribosa re«"x.19hr X rt. 20 min 


( SO %) 


H ~fLo^? Me 1> HCHOaq.,NaOHaq. HO n.o^? Me ^ 



~1 « 01 

Jc±> 

I i p-dioxane HO- 4 1 T 

(37%, 2 steps) 


1 n ° ( 

r$o J i 5 


o o 

X 

IS 


TBDPSCI TB DPS °|^Q^ ° CH 3 TsCI/DMAP T BOPSO 

EtaN/CHjCta U JV— - Y ei 3 n/ch 2 ci 2 f 

rt13hr H ° V rt.17hr ™ 

(70%) (98%) 

rt,,hr (35%) 
16 u 


(43%) 
18 


f7 


Ac,0 TB 0PSO - 


OMAP/ Py 
rt,3hr 
( 86 %) 


T8DPSO. 



OTMS 

\ N ^OTMS 
TMSOTf/ 1,1-dich loroethane 

CH 3 CN 
rt. 16 hr 
(ca. 70%) 
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*7-trh> D-^n-x^g/jp^^fcT^*, XI* 5) R. 
D. Youssefyeh. J. P. H. Verheyden and J. G. Mof fatt. . J. Org. Chen. . 44. 
1301-1309 (1979) Kfto X<t&®3 1 Z$l®-fZ 0 fr^x. <t£#i3 1£TI2 
OiSK^LfcilfK 2S©HK7k®g£ t-7f/l/-;7x-;l/^J;H, p-h;U 


TBOPSCI/Et 3 N 
CH,CI, 
rt. 
67% 



Oiacetone D-glucose 



TBDPSOl 

AcOH/Ac;0/ conc.H 2 SO< X^^y—o^ 
gg'^ Tsu OBn OAc 

ffc£«5 3 4 IC h U U Mb LTgttftLfcf- 5 y (2TMS ♦ T) „ < 

>V<< }VT9-y (2TMS • A 8 *) „ 7^iJ;^7-> (3TMS • G ' Bu ) 

iR^-C'#fco -o^X\ ztit>m&mm7*?Mt at&®Z6^ 4K 4 5) > 
5fi£JB/£ Ut&®Z 7x 4 2. 46)> Afcv";;Wt «t&*8i3 8s 4 3s 4 7) 
s ^KtiKyvjUtbXBfimt&VaZS^tmmbtZo 
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2TMS • T or 
TBDPSOl 2TMS -A 8 * or 


V^°^^OAc OTMS-G®" TBDPSOL b 

_ sJX" — I . kr^V aq - K 2 C °3 / MeOH 

TsCT Oto^OAc ^o™^, J££ - 

(70-97%) 35 . B=T (64-92%) 
40: B«A 8z 
44: B=G iBu 


TBOPS* 


V' 0 ^ NaHMDS / THF TBDPSOn. ^B 


TBAF/THF 
(83-100%) 
46: B=G iBu 


36: B=T (44-100%) 
41: B=A B * 


HO^« K./ aagg OH >r C "O^P 

6ifT<J 96% ShT^ 

38: B^T 39a: B=T 

43: B=A Bz 39b: B=A Bz 

47: B=G lBu 39c: B=G ,Bu 
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(2) *U ^?^b*f- K«i»©^ 

<b^«j8lc2-->7yxxf-;u-N. N, N' . N' -r- h^-T V^u 

^TfflfS! L N fftSi!gr©»&K& H P L C -C##r irZ ZtiZ&O «B-f 4 c 


DMTrO^ 8 


OMTfO 



S$i*4C<!:#T£4o *»J 3T7 ? K^{*©*©2^^±©& 

SIC, 1 *fcl*2Jsi±©^&* * K*^UTBIK$nfctt«|-CffSS-li-T 
10 t>&t\> ^BflK&tUf. ? is** m&ft (* ? u*-> KflMMt) 

fcj&gfc&HK&gtta T**A0fc7>f-*>X$^?££jjfc-f 4C<!:a< 

(k if* U< (il 0-3 0®T'£4o 

15 — eiZ*tbT&mZtlK< < N £#^©J8:4&. *rtflB£ftrt(c#£'*- 

*LT, 01*1*. > v*>v> + -RNA<k$£«-*«te»J5fcLT«H 

<h « 5 * ? ft©££jjfc*M Ufc o s y y Acti©rs^D n a t ©rsjt*=s 

7i/*©Jt»*fli;t 5 c t nfliiittS. 
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m&^omz zmm bxmmzfem-t % mms* t l t© aktmrn z n s o 

[JEJfcffll] KS«tt©£fifc 

(1) 2'. 3'-0-->^o^^i/U-r>-4'-(p-h;l/i>x>'U*-;U7i-+^ 

/ tf U ^>(2)©£fifc 
g^^MTs X»IEtt<k^«Jl ( 956 rag. 2.70 mmol ) Oi*tiJ^>8» 
15 ( 13.5 ml ) ClSTp - bJlz.yXJl*-JUt o y K (771 mg. 4.05 mmol)£ 
JPi, 60' < tT5B#figSt#Ufco 

lg7K-e 1 IslftfrgU J»* MgSO, KT«*Lfc 0 ®M*ME%4kb, K>-tf>X- 
3®&*U A* n-7 by^7< - (CHC1 3 : 

20 MeOH = 15:1) K <fc *>»9l!SU 'O-tfy-'X*^ > ICTH ftU U 6fe®*i:L 
T^«!I2 (808 mg. 1.59 mmol. 59*) *f*fc 0 

it&®2: Bfe»3fc rap 104-106 °C (O-tf y-'s+U- V). IR v (KBr) : 33 
26. 2929. 2850, 1628. 1577. 1544. 1437. 1311. 1244 cm" 1 . 'H-NMR (d a -acet 
one): 5 1.45-1.67 (10H. m). 2.45 (3H. s). 3.71 (2H, ABq. J = 12 Hz), 4. 
25 20 (2H. ABq, J = 11 Hz). 4.92 (1H. d, J' = 6 Hz). 5.05. 5.06 (1H. dd. J 
= 4, 6 Hz). 5. 60 (1H. d, J = 7 Hz). 5. 75 (1H. d, J = 4 Hz). 7. 48 (2H. 
d. J = 8 Hz). 7. 77 (1H. d. J = 8 Hz). 7. 81 (2H. d. J = 8 Hz). 10. 10 
(1H. s. ). 13 C-NHR (ds-acetone): <5 21.5. 24.1. 24.5. 25.5. 34.8. 36.9. 

13 
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63.5. 69.7. 82.5. 84.7. 87.8. 92.9. 102.9. 115.4. 128.8. 130.8. 133.9. 1 
42.7. 145.9. 151.3. 163. 5. Hass(EI): m/z 48KM*- H 2 0). 

Anal. Calcd for C 23 H 28 N 2 0 9 S-l/3 H 2 0: C. 53.69; H. 5.61; N. 5.44; S. 6. 
22. Found: C. 53. 99; H. 5. 48: N. 5. 42: S. 6. 10. 
5 (2) 4' -(p- hJ\zx.>zji7fr—ji>jr$-i/j =f-)V)t> D : Jy(2>)(&&j8L 

it^2 (107 mg. 0.21 mmol)£TFA-H 2 0 (98:2. 1 ml) *^&T10 # 

mmnbtio 5fc&&£ME§*u uo^m^x 3^mtti 0 nztitzmtit 

mfc£i/V*?J\s*5 2*?a-? hr-5 7^-(CHCl 3 :MeOH = 10:l)i::<fc Offig! U 
^£^3(85.0 mg. 0.20 mmol. 94X)£{ffc 0 
10 4k£$l3: &fef&£ mp 119-120 °C. IR v (KBr): 3227. 3060. 2932. 2837. 
1709. 1508. 1464. 1252. 978. 835. 763. 556cm" 1 . 'H-NMR (d 6 -acetone) : 5 
2.31 (3H. s). 2.84 (3H, s), 3.71 (2H. s). 4.13. 4.20 (2H. ABq. J = 11 
Hz). 4.28. 4.31 (1H. dd. J' = 9, 6 Hz). 4.36 (1H. d. J' = 6 Hz). 5.54 (1 
H. d. V = 8 Hz). 5. 75 (1H. d. J = 7 Hz), 7. 32 (2H, d, J = 8 Hz). 7. 67 
15 (2H. d, J = 8 Hz). 7. 70 (1H, d. J' = 8 Hz). 10. 14 (1H. s). ' 3 C-NHR (da- 
acetone): 6 21.5. 63.7. 70.8. 72.7. 74.6. 86.8. 88.8, 103.1. 128.8. 130. 
7. 133. 9. 141. 7. 145. 8. 151. 8. 163. 9. Mass (EI) : m/z 256 (M + - OTs) . 
(3) 2'. Z'-O-Kyy ■Jx>-4' -(p- Y)\sz-y*)\s*-)l** ! s l=f-)\>) 
(4) O^fifc 

20 ^m^T. it&VM (400 mg, 0.93 mmol) IC<yX7;l/fk K (2.4 ml. 
excessX (670 mg, 5.0 mmoD^JtaX-MfilCT 5^mmWVtz 0 5f££ 

tSfP«'»7KlCctO±J6> ?no*;UA-eflHtiiU t&*n*t7K> 7k, fi&*n&ig7KT' 

?u-7 h^^7^-(CHCl 3 : MeOH = 40 : l) KJiOffiSIU l"t£«J 4 (380 mg. 
25 0.74 mmol, 80%)£iffc o 

<l&®4: mp 99-102 °C (CH,Cla-^*-9- ». [a] D 23 -26. 7 0 

(c = 1.0, CHC1 3 ). IR y (KBr): 3059. 1691. 1460. 1362. 1269. 1218. 1177 
cm" 1 . 1 H-NMR (CDC1 3 ) 6: 2.41 (3H, s), 3.25 (1H, br). 3.79 (2H. m). 4.19 
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(2H, s). 5.09 (1H. d, J = 7 Hz), 5.28 (HI. dd. J - 3. 7 Hz). 5.60 (1H, 
d ,J = 4 Hz), 5.73 (1H, d ,J = 8 Hz), 5.94 (1H. s). 7.24 (1H, d, J = 8 H 
z), 7.38 (2H, d. J = 9 Hz). 7.42 (5H, br), 7.69 (2H. d, J = 9 Hz). 9.11 
(1H. br). 13 C-NMR ( CDC1 3 ): 6 21.6. 63.5. 68.3. 77.2. 82.8. 84.2. 87.7. 
5 94.9. 102.6. 107.5. 126.5. 127.9. 128.5. 129.7. 132.2. 135.0. 143.0. 14 
5.0. 150.4. 163.5. 

Anal. Calcd for C 24 H 2 4N 2 0 9 S-l/3 H 2 0: C. 55.17; H, 4.76; N. 5.36; S. 6. 
14. Found: C. 55. 19;H. 4.66: N. 5.29: S, 5.98. 
(4) 3' -0-O : JjV-4' - (p4^i>x;i/*-;i/t+->^f;l/) 
10 tf »J i?> (5) ©^bJc 

2*5liSTN it&V>}4 (150 mg, 0.29 mmol)©7-fcr h-h D Jbfeifc (3 ml)K 
•>7VJtcJlMb*f'** h 'J f A (92 mg. 1.5 mmol)^mS(CTinx./c 0 

vsmt?f> (o.i6 mi. 1.5 Moi)**»TT*TLaaicTi5 mmmn^tzo 

•7>f-(CHCl3 : MeOH = 25:1)K «fc (J«i!U tt£^5 (112 mg. 0.22 mmol. 75X) 

lfc&^5: mp 195-197°C (AcOEt-'s*^:/). [a] D 23 -14.6° 

(c = 1.0. CHC13). IR v (KBr) : 3033. 2885. 2820. 1726. 1470. 1361. 1274. 
20 1175. 1119 cm"'. 1 H-NHR (CDC1 3 ) 6: 2.40 (3H. s), 3.59-3.77 (3H. m). 4. 
10.4.24 (2H. AB. J = 11 Hz). 4.32 (1H. d, J = 6 Hz). 4.56 (2H. m). 4.69 
(1H. d. J = 11 Hz). 5.52 (1H. d ,J = 6 Hz). 5.67 (1H. d , J = 8 Hz), 7.24 
-7.29 (7H. m), 7.48 (1H. d. J = 8 Hz). 7.70 (2H. d, J = 9 Hz). 9.91 (1H. 
s). 13 C-NMR (CDCls): 5 21.6. 63.2. 69.2. 73.6. 74.6. 78.1. 86.6. 92.9. 
25 102.5. 127.9. 128.2. 128.3. 128.6. 129.9. 132.3. 136.9. 142.4. 145.2. 1 
50.7. 163.8. 

Anal. Calcd for C 2 4H 2fl N 2 0 9 S : C. 55.59; H. 5.05; N, 5.40; S. 6.18. 
Found: C, 55.41;H. 5.02; N, 5.32; S. 6.15. 
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(5) 3' -O-Kyyji-2' -0. 4'-C-yfl/>0';i?> (6) 
B*ftl8lETx lt&®} 5 (80 mg, 0.16 imol)©*5*THF*tt (1.5 ml) Kg 

AT NaHMDS (3.2 mmol) OM*^>-tf>»»»[ (0.7 ml) £flD/U Sffi-C20 B# 

sia^u^o s«*«[KiaMW**jii^, chci 3 izxtbtn Ltz 0 Gmmz&m 

&*lfcfflJSJtt*##->y #yy|/a5A£ov - (CHCls : MeOH = 10:1) 

KTttlMft. feOHCTHttflU 4t&Vi6 (41 mg. 0.10 mmol, 61X) *'&tz 0 

<t&®6: Mfe&H. mp 217-219 °C (MeOH). [a] D "+108.4 " (c = 0.3. H 
eOH). IR v (KBr): 3059. 2951. 1688. 1459. 1271. 1053 cm"'. ' H-NMR (d«-D 
10 MSO) 5 : 3. 75. 3. 85 (2H. AB. J = 8 Hz). 3. 77 (2H. d, J = 5 Hz). 3. 92 (1H. 
s). 4.44 (1H, s), 4.60 (2H. s). 5.39 (1H. t . J = 5 Hz), 5.48 (1H. s). 7. 
31 (5H, m), 7.72 (1H. d, J = 8 Hz), 11.37 (1H. s). 1 3 C-NMR (d 6 -DMS0): 6 
56.0. 71. 1. 71.6. 75.8. 76.5. 86.5. 88.3, 100.9, 127.4. 127.6. 128.2, 1 
37.9. 139.0. 150.0, 163.3. Mass(EI): m/z 346 (M + , 1.1). 
15 Anal. Calcd. for C^H^Me : C. 58.96; H. 5.24; N, 8.09. 
Found: C. 58.67; H. 5.23; N. 8.05. 

(6) 2 , -0. 4' -C-y *U>QV (7) 

<t&y06 (25 mg. 0.072 mmol)®^ ? J -Jimm (2.5 ml)K10X Pd-C (25 mg) 

tiR*.* tk*»»t> se{cti5 mmmistzo s*6«*»jau *«s*». 

20 ->'J^m7A^a7 h^*77^- (CHC1 3 : MeOH = 10:1 then 5:1) KTflt 

Si!U 7 (18.3 mg, quant. )*ftfc 0 
<1&®1: itfeMH. mp 239-243 °C (MeOH). [a] D 23 +92. 2 ' (c = 0.3. Me 

OH). IR v (KBr): 3331. 3091, 3059, 2961. 1689, 1463. 1272. 1049 cm" 1 . 

1 H-NMR (CD3OD) 6: 3.76, 3.96 (2H. AB. J = 8 Hz), 3.90 (2H. s). 4.04 (HI. 
25 s). 4.28 (1H, s), 5.55 (1H. s). 5.69 (1H. d, J = 8 Hz), 7.88 (1H, d. J 

« 8 Hz). 

Anal. Calcd. for C, „H, 2 N 2 0 6 : C, 46.88; H. 4.72; N. 10. 93. 
Found: C. 46.74; H. 4.70; N. 10.84. 
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(7) 5'-0-(4.4 , -i>yh*S'MJ i-ji)- 2' -0. 4' - C-S Tlsy 
•> U y > (8) 

tt&#7 7 (140 mg, 0.53 uol) IC*8*eu y >*jD*.T3l3*i»Lfc8fc % ft 
?k tT 'J y (1. 5 nl) t U ajRfllflETx WBkX 4 . 4 ' - V * h * •> h U f- 

5 MoiJ K (210 mg. 0.63 mmolX DMAP (6.5 mg. 0.053 mo1)*Jd^.SS 

•c5Npiaa#Lfco Ri6*«ticteftfi*7K*iDifca, ch 2 ci 2 -catbL/co w 

9*U fi&*lfca/ac«l»*'>y *y^*5A-^D v !>;7*5 7^-(CHCl3 : MeOH 
- 40:l)ir«kO«l!!U lt&tl8(230 mg. 0.34 mmol. 66X)£*ffc 0 
10 ft£tt8: fifeta*. mp 117-120 °C (CHC1,). [o] D 23 +17. 2 ° (c = 1.0. 

CHCls). IR v (KBr): 3393. 3101. 2885. 1689. 1464. 1272. 1047 cm-1. 1H-N 

MR (CDCls) 6: 2.59 (1H, br). 3.56 (2H. q. J = 7. 11 Hz). 3.87 (1H. d. J 
= 7 Hz), 4. 26 (1H. s). 4. 47 (1H. s), 5. 60 (1H, d. J = 9 Hz). 5. 63 (1H. 

s), 5.84 (4H, d. J = 9 Hz). 7.22-7.45 (9H. in). 7.93 (1H. d. J = 9 Hz). 

15 immm 2 ] ? 9 u* •> mmttw&f& 

(1) ^^7U=5-0- ( t --7f-jUi?7 x.—JWs 'J 71/) -4-tKo + -> 
jtf-*- 2. 3-0-'i'yyDt' | Jf>-j5-D- | Jt»7 7/' K 
(14) 

3*»«TK Xtt8Efctfb&«5 1 3 (2.00g.8.54mmol)©3i7kCH 2 C 1 2 i§&(40 
20 ml){C^Ki%Tt?EtsN(2.62ml. 18.8mmol\ t -7?-Jli?7 u V K(4. 

88ml, 18.8mmol)£jtax.s MT 1 3»*IHI«# Ufc 0 SJGfcftKl&ftMfrJcfcJn*. 
fim, Ac0EtT'3HtttULrt o W««*teift£tt7kT 1 &7kNa 2 S0«K 

y?7 4- : AcOEt-5:l)ICi»)«U!U *Rfe*tt«BR 1 4 (2. 82g. 5. 9 

25 8mol.70!O*i§fco 

[a] u ,7 -16.2° (c=0. 52. CHC1 3 ) IRv (KBr): 3510. 3061. 2938. 2852. 1465. 110 
3cm"'. 

'H-NMR (CDC 1 3 ) 6 : 1. 09(9H. s). 1.28(3H.s). 1.49(3H.s). 3. 22(3H, 
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s), 3. 67. 3. 76C2H. AB. J=llHz). 3. 88. 3. 93(2H, AB, J=llHz), 4. 49(1H. d. J=6Hz). 

4.57(lH.d. J=6Hz). 4.93(lH.s). 7. 38-7. 43(6H. ■), 7. 67(4H. d. J=7Hz). 

,3 C-NMR (CDC 1 3 ) 5 c : 19. 2, 24.4. 25.9. 26.9. 55.0. 62.9. 64.8. 

82.2, 85.9. 88.7. 108.6. 112.6. 127.8, 129.9. 133.0. 135.7. 

Anal. Calcd for C 2 6H 36 0 8 Si ♦ 1/4 H 2 0 : C. 65. 45: H. 7. 71. Found :C. 65. 43: 

H.7.59. 

(2) y^;u=5-0- (t-yf;l/y7x-;l/-/'jyi/) -2. 3-0- 
-fy^pf'Jf>-4- (p- Y)\s3.y*)i*-)\s**i/i 
-0->)*75Jis K (15) 

mmmmT, {k^«j(2.13g.4.5lM0l)O*R*CH,Cli»»[ (15nl)i::£fi-CEt,N 
(3. 92g,28. OmmolXp- h^x>^^-;l/^nij K(l. 34g. 7. 22mnolk 4 - : J S 
*A/7 ?;f'J i>>(90Bg.0.72mnol)£;!jD*. > MUTl 7«*IH!lfls Lfco R«» 
«tCiafDftir**JO^.fca^ AcOEtT3@!fitiiL^o W«a*iSftd*fi*T 1 0 
il7KNa 2 S0 4 (CT|gigb/Co &&£MES*U 8£nfcfififc«f** ♦> 'J 

(^+i^> : AcOEt-10:l)IC«kO»»U 
1 5 (2. 76g. 4. 42nol. 98*)£{#fc 0 
[a]D ,7 -3.82° (c=0.56,CHCl 3 ) IRy (KBr):2934. 2852, 1369. 1104cm '. 
•H-NMR (CDC 1 3 ) 8 : 1. 02(9H. s). 1.20(3H.s), 1.32(3H,s), 2.4K3H. 
s). 3.09(3H,s). 3. 51. 3. 77(2H. AB. J-lOHz). 4. 34(1H. d, J=6Hz). 4. 25. 4. 39C2H. 
AB,J=9Hz). 4.47(lH,d. J=6Hz). 4.77(lH,s), 7. 28. 7. 8K4H, AB, J=9Hz). 7.39-7. 
44C6H.B). 7. 62-7. 65(4H, ■). 7. 8K2H. d, J=9Hz). 

,3 C-NMR (CDC1 3 ) <5«:19.2. 21.6. 24.5. 25.8. 26.8. 54.9, 62.7. 
68.8. 81.9. 85.6. 87.5. 108.7. 112.8. 127.7, 127.8, 128.2. 129.6. 129.9. 
132.9. 135.6. 144.4. 

Anal. Calcd for C 33 H 4 20 8 SSi:C, 63. 23; H. 6. 75:S. 5. 11. Found :C, 62. 99: H.6.5 
3: S.5.13. 

(3) > 3-JU= 5-0- (t -7f;l/y7x-^-> - A- (p-hA^> 
XA,*—A,**i// nv) -j8-D-'J**77; i/ K (1 6) (D&tiL 
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it&to 1 5 (645mg, 1. 03B«ol)©THF-B f 0[llBl. 8:3(v/v)]»ttj:gfiT h V 7 o 

»#*5/'J ii?)Vti3 A?D7 - (hexane:AcOEt=5:l)K <fc 9*88!! U 

fctfeitfett^K 1 6 (464mg. 0. 79mmol. 77%)£ff fc 0 
5 [a]o ,7 -35.8° (c-1. 90'. CHCla) IK v (KBr):3499. 3051. 2931. 2840. 1594. 146 
8.1362. 1109cm- 1 . 

'H-NMR (CDC1 } ) 6 : 1. 02C9B, s). 2.42(3H.s). 3. 16(3H.s). 3.54. 
3. 70C2H, AB, J=10Hz). 3. 97(1H. d, J=5Hz). 4. 18C1H. d. J=5Hz), 4. 26. 4. 39C2H. AB. 
J=10Bz), 4.73(lB,s). 7. 30C2H. d. J=8Bz), 7. 36-7. 44(6B. m). 7. 59-7. 66C4H. ■), 
10 7. 78(2H, d. J=8Hz). 

13 C-NMR(CDC 1 3 )6\ : 19.2. 21.6. 26.7. 55.2. 66.5. 69.6. 74.0. 
75. 2. 76.5. 84.8. 107.5. 127.7. 128.0. 129.8. 132.6. 132.7. 132.8. 135.5. 
135.6. 144.9. 

Anal. Calcd for C 3 oB 3 8SSi0 8 .l/4 H 2 0:C. 60. 94: B. 6. 56. Found :C. 60. 94: H. 6.4 
15 3. 

(4) ^^Jl=5-0- (t-7f^^7x-;^'J;l/) - 2-0. 4-C- 
t =f- 1> y- £ - D - U #7 v J i/ K ( 1 7 ) &tf 
/ 5-o- ( t -7^;l/-7 7 x -=.;!/ ->'J;l/) -3-0, 4-C- 
* f- is y- 0 -D - y #7 5 J £/ K (18) 
20 fi*»*T^ -ffc^tt 1 6 (194mg.0.33mniol)©^7KTHF^^ (4ml)lcS&T' 
NaBHDS(3. 30minol)©benzene!iS^ (1.6nl)*Joi^ MT 1 B$IH!t# Lfc„ £ 
£*ttfcl&fnM7k*in*fcSU EJE8«*B*U AcOEtT3lHl}lBm Lfc 0 W 
M*te«*lfi*-CllHl«fe»ax «J*Na,S0 4 KT«»Lfc o S«E*ttEB*U 
»^tlfcffifife^#*-> ^yW7A?D7h^77-(- : Ac0Et=5: 

25 DlCiOfMJU HfijiiKWl 7 (48ng. 0. 116minol. 35%)Rtf&fei*tt«!l® 1 
8 (59mg.0.142iMl.43%)*Sfc o 
<b£405l 7 :IBy(KBr):3438. 3064. 1103. 1036cm-'. 

'H-NMR (CDCU) 5 : 1. 08(9B. s). 2. 04(1B. br s). 3.39(3H.s). 3.65. 
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3. 98(2H, AB, J=8Hz), 3. 95. 4. 02(2H. AB. J=12Hz). 4. 02C1H. s). 4.30(lH,s). 4.79 
(lH.s), 7.38-7.46(6H,m). 7. 65-7. 69(4H. m). 

,S C-NMR (CDC 1 3 ) 5c: 19.2. 26.7. 55.0. 60.7. 71.2. 73.1. 79.9. 
85.5. 104.3. 127.8. 129.9. 130.0. 132.9. 135.6. 135.7. 
5 Anal.Calcd for C 2 sH 3 o0 5 Si- 1/4 H 2 0:C.65.68; H. 7. 34. Found :C. 65. 98; H, 7. 23. 
it&®l 8 :IRv(KBr):3456. 3058. 2938. 2852. 1467. 1108cm" 1 . 
'H-NMR (CDC 1 3 ) 6 : 1. 10C9H. s), 3.26(3H.s). 3.71(2H.s). 4. 02C1H. 
d,J=6Hz). 4. 35. 4. 95(2H, d. J=7Hz). 5.01(lH.s). 5. 1K1H. d. J=6Hz). 7.38-7.4 
4(6H.m). 7.66(4H.d. J=7Hz). 
10 18 C-NMR (CDCI3) 5c: 19.3, 26.8. 55.4. 63.7. 75.1. 77.9. 84.5. 
86.3. 111.9. 127.8. 128.0. 129.9. 132.9. 133.0. 135.6. 135.8. 135.9. 
Anal.Calcd for C 23 H 3 o0 5 Si-l/4 H 2 0:C.65.9l; H. 7. 34. Found :C. 66. 07; H. 7. 14. 
(5) y ^;b=3-0-7-fe^;i/-5-0- (t-yf;py7i-;l/i/'J 
- 2- 0. 4 - C - ^ 1/ >- £ - D - I) *'7 5 y •> K ( 1 9 ) 

T&TRftiKO. 38ml. 4. 08mmolX 4 - } J* f-)\/7 Uf'J V V(21mg, 0. 170mmol)£ 

an*. &&-z3mmm&istz 0 s.fo®ieuz&mnwikzixix-t:'&. AcOEt-c3iai 
20 »es£u ibn«»->^y^5i,?n7h^7^ - 

y : AcQEt«7:l)llJ:Dfll«U M&itottmni 9(665mg.L46mB0l.86X)^^fco 
[a]o I7 -34.3° (c=0. 93. CHCU) IR v (KBr):3438. 3064. 2934. 1749. 1468. 110 
3. 1036cm- 1 . 

1 H-NMR (CDC 1 3 ) 6 : 0.99(9H.s). 1.97(3H.s). 3. 34(3H. s). 3.69.3.8 
25 6(2H, AB, J=8Hz), 3.86(2H.s). 4. 17(lH.s). 4.77(lH.s). 5.06(lH.s). 7.28-7.3 
9(6H. m). 7. 58-7. 63(4H. m). 

"C-NMR (CDCU) 6c : 19.3. 20.9. 26.7. 55.0. 60.3. 72.0. 73.6. 
78.3. 85.3. 104.4. 127.7. 129.8. 133.0. 135.6. 169.8. 
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Anal.Calcd for C 25 H 3 2 0 6 Si* 1/4 H 2 0:C. 65. 12; H. 7. 10. Found :C. 65. 27; H. 7. 00. 
(6) 5' -0- ( t /is) -2' -0. 4' -C->f 

l/>-5-^f;K'J^> (2 0) 
mm%.m,T, it&m 19 (109.2g.0.239iiol)©fcjicCHaCN»tt (2ml) Kg 
STO. 0' - tr* h U p< 'J * >(154mg, 0. 598Mol)*io;lfcSU 
TT h U > f-^J/ U 4/ h U d y ? - b (0. 82ml. 8. 74mmol)© 1 , 

l-^ppi*>(0.31ml)*«*fti*. % I&T18Wbt. 
CH 2 C lj"C*f?U ttMW7k*in*.fc8U AcOEtT3HIfftmb^o *TM£ 
ISfn^TKT 1 IslftfrSL M7XNa 2 S0 4 lwT^L^ o *»**E9*U, 
A:fiJSRIift*«>U*y;U*5A^o-7 h^57^ - ('s*-*:/ : Ac0Et=3: l)K«k 
0 mm U &fei*tt$l1t 2 0 (87. 7mg, 0. 173mmol. 70%)£i#*:o 
IR*(KBr):3048, 2935. 2852. 1749. 1466. 1369. 1234. 1108. 1040cm-'. 
'H-NMR (CDC Is) S : 1. 06(9H, s). 1.94(3H.s), 2. 98(1H. br s). 3.63. 
4.00(2H.AB,J=10Hz). 3. 72C1H. d. J=7Hz). 3. 82-3. 84(2H. m). 4.30(lH.s). 5.25 
(lH,s). 7. 40-7. 46C6H. m). 7. 60(4H. d. J=6Hz). 7. 66(1H. s). 9. 68(1H. br s). 
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internal *tv*y m®ft<D&&L mm 

(1) 3-0-^>^i/-5-0- t -yf;^7x-;^'Jjb-4- (t Ko 
^W^U) -1. 2-0-^vyDt'iJf>-a-D-xij^p^>|. 

(3 2) ©&J£ 

5 SJRSliTFx *?#T-Cfl5EXitt 5) iZ'&iXm&Ltzlt&VM 1(2.50 g, 8.0 
8 mmol) (Dmtjtruy®®. (50 ml) il. h'Jxf;l/7; > (3.71 ml. 26.6 m 
mol\ t-^^S?7x-7Ui/i;^^pU K (6.94 ml. 26.7 mmol) £5to/U MM. 
t? 10.5 -^IBWffLfeo S«*«KttMW**3!lDiLfe»> toWt^* frtttuh L 

10 U ibtlfcMiMi/'J^m7A^n7h^7^ - (AcOEt-'\*1r>. 
1:4 - 1:3) ICkOffiMU (3 2) (2.97 g. 5.41 mmol. 67 X) £ 

'#*:<> 

■p. 98 - 99 °C 0\*1r» . [a] D 2 ° + 54.8 ° (c - 1.12. 7-tr h ». IR 
ymax (KBr) : 3553. 2936. 1463. 1379. 1107 cm-'. 1 H-NMR (CDC1 S ) 6: 1.13 
15 (9H. s). 1.50 (3H. s). 1.78 (3H. s). 2.56 (1H. t. J = 7 Hz). 3.82. 3.92 
(2H, AB. J = 11 Hz). 3.94 (2H. t. J = 6 Hz). 4.57 (1H. d, J = 5 Hz). 4. 
64. 4. 95 (2H. AB. J = 12 Hz). 4. 83 (1H. dd. J = 4. 5 Hz), 5. 95 (1H, d. J 
= 4 Hz). 7.44-7.55 (11H. m). 7.72-7.78 (4H, m). ,3 C-NMR (CDC1 3 ) 6 c : 19. 
2. 26.2. 26.5, 26.8, 63.2, 65.4, 72.5. 77.9. 79.1. 87.4. 104.4. 113.7. 1 
20 27. 6. 127.7. 128.0. 128.5. 129.5. 129.7. 132.9. 133.1. 134.7. 135.5. 137. 
2. 

Anal. Calcd for C 32 H4oO fl Si : C, 70.04: H, 7.38. Found : C, 70.19: H. 7.3 
5. 

(2) 3 -0-O^;b-5-0- (t-y^^7ix;l/>>ij^) -4- ( p 
25 - hJlz-yXJU*-;l**i//=?-Jl) -1, 2-a-D-xijxp^>h 

(3 3) 

g^m^ETx *&TT-3 2 (250 mg. 0.456 mmol) V>mtt * U>jgJ£ir x h 
Ujc^;1/T5 y (395 III, 2.83 mmol), p-h4/x>x;t/*x;^DiJ K (139.2 
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mg. 0.730 mmol) Rtf 4- : JJ *)VT lJ\**)9 s s (8.92 mg. 0.0730 mmol) £ 

mx., mu-c 15.5 mmmftisKo K^mmzf^mmm^m^fz^ 

i££&ES*U % btiiz&jm&Z : s V tu-? h^77<f- (Ac 

5 0Et-^+-9">. 1:6) jr«kO«jKU (3 3) (310.6 mg, 0.442 

mmol, 97 X) £*§fc 0 

[a] d 20 + 16.0 " (c = 0.44, 7-feh». 18 vmax (KBr) : 2935. 1595, 146 
2. 1363. 1174. 1106 cm- 1 . 'H-NMR (CDC1 8 ) 6 : 1.08 (9B. s). 1.40 (3H. s). 

1. 46 (3B. s). 2. 48 (3H, s), 3. 68. 3. 83 (2H. AB, J = 11 Bz) , 4. 45 (2B. 
10 dd, J = 4. 5 Bz). 4.64. 4.81 (2B. AB, J = 12 Bz). 4.68 (IB. dd. J = 4. 5 

Bz). 5. 81 (IB. d. J = 4 Bz), 7. 32 (2B, d, J = 8 Bz). 7. 42-7. 72 (15B, m). 

7.82. (2B. d, J = 8 Bz), 7.66 (4B. m), 7.72 (2B. d. J = 8 Bz). 1S C-MR 

(CDC13) 6d 19. 1. 21.5. 26.1, 26.4. 26.7. 64.4. 70.0. 72.5. 78.1. 78.9. 

85.4. 104.2. 113.6. 127.3. 127.7. 127.9. 128.0, 128.4. 129.6. 129.7. 12 
15 9.8. 132.7. 132.8. 135.5. 137.2. 144.4. MS (EI) m/z : 646 (M + -t-Bu). Bi 
gh-HS (EI) : Calcd for CasBsTOgSSi (IT-t-Bu) : 645. 1978. Found : 645.19 
69. 

(3) 1. 2- ! J-0-T-k?Jl'-3-0-'<>Vj\,-5-0- t -zTf-fri? 
7x^Jby U ;U- 4 - (p- h^xyxyU^-^+^^^^U) - a - 
20 fcitf-tf-D-Utf^y-x (34) ©&j£ 

mmXMT. 3 4(3.70 g. 5.27 mmol) ®#S&®& (56 ml) (6. 
0 ml. 63.6 mmol) Rtfigfigg? (56 ul, 1.10 fiml) ZtiQ*., MMT 2 milM 
Wbtz 0 Rl&mmZ** (300 ml) KfctfT 30 #R3it#L*:&. &fc&l£7K£ 

25 *@iLT^t»tl^ffl^«(**->y^y^^^A^PVh^7-7^- (AcOEt-'V 
*1r>. 2:1) K«fcD*SS!!U m&mftVtm (3 4) (3.36 g. 4.53 mmol. 86 X) 
Za : /3 = 1:4 <Dm&Mtbxmtz 0 

IR ymax (KBr) : 2934. 2863. 1751. 1365. 1217. 1106 cm-'. 1 H-NMR (CDC1 3 ) 
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[£{*] 8: 1.02 (9H, s), 1.77 (3H, s), 1.98 (3H, s), 2.39 (3H. s). 3.61. 
3. 76 (2H. AB. J = 11 Hz), 4. 21-4. 58 (5H, a). 5. 26 (1H. d. J = 5 Hz). 5. 
94 (1H. s). 7.15-7.59 (13H. m). 7.58-7.66 (4H. m). 7.72 (2H. d, J = 8 Hz) 
. lam d: 1.02 (9H. s). 1.98 (3H. s). 2.36 (3H. s). 3.48. 3.58 (211. AB. 
5 J = 11 Hz). 4.21-4.58 (5H. m). 5.12 (1H. dd. J = 5. 6 Hz). 6.33 (1H. d. 
J = 5 Hz). 7. 15-7. 59 (13H, m). 7. 58-7. 66 (4H. m). 7. 72 (2H. d. J = 8 Hz) 
. ,3 C-NHR (CDCls) 5c: 14.2. 19.3. 20.5. 20.8. 21.6. 26.7. 26.8. 60.3. 6 
4.8. 69.1. 73.6. 74.1. 78.6. 85.3. 97.4. 127.4. 127.6. 127.7. 127.8. 127. 
9. 128.0. 128.2. 128.3, 128.4. 129.5. 129.6. 1289.8. 129.9. 132.4. 132.8. 
10 132.9. 135.4. 135.5. 135.6. 136.9. 144.5. 168.7. 169.4. High-MS(FAB) : 
Calcd for C^lUeMioSSiNa (M + +Na) : 769.2479. Found : 769.2484. 
(4) 2' -O-T-tr^U-3' -0-^>i>;l/-5' -0-t-yf;l/^7x 
—jl,isi)jl-4' -p- + 5 -/ 1-Ji"5 

'J : Jy (3 5) (D&ifc 
15 mM%MT^ *^T-C3 4(1.88g. 2.52 mmol) CD l,2-^^DDx^Si| 
(26 ml) \Z 2TMS-T (1. 04 g. 4. 03 mmol) h «J / =f-)\s's y A, h'j7;l/to> 
?>XJ\/*i-- h (730 ul, 4.03 mmol) fcin*.. ISt 17 l$IB«#Lfc„ S 

20 £LTm h>ntz®.tfLmte& is ^y^^A^nv h^77^- (AcOEt-'s*-!*- 
>. 2:3) KJ:»)«H!U Gfetfc* (3 5) (2.00 g. 2.44 mmol. 97 X) £'#fc 0 

■P. 70 - 71.5 T. [a] d 24 + 4. 58 °(c = 1.25. T-tr h ». IR vmax (KBr) 
: 3059. 2934. 1694. 1465. 1368. 704 cm" 1 . 1 H-NMR (CDC1 3 ) 8: 1.18 (9H. s) 
25 , 1. 63 (3H. d. J = 1 Hz). 2. 10 (3H. s) . 2. 42 (3H. s) . 3. 73. 3. 86 (2H. 
AB, J = 11 Hz). 4. 12, 4. 20 (2H, AB. J = 11 Hz). 4. 44, 4. 57 (2H. AB. J = 
11 Hz) . 4.45 (1H, d. J = 6 Hz). 5.38 (1H. t, J = 6 Hz). 6.02 (1H, d, J 
= 6 Hz), 7. 21-7. 60 (13H. m), 7. 62-7. 69 (7H, ra), 8. 91 (1H, br s). 1 3 C-NMR 
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(CDC1 3 ) S«: 11.9. 19.3. 20.6. 21.6. 27.0. 65.3. 68.6. 74.1. 74.8. 77.2. 

77.3. 86.0. 86.4. 111.6. 127.9. 128.0. 128.2. 128.5. 129.7. 130.1. 130. 
2. 131.8, 132.3. 132.5. 135.3. 135.5. 135.6. 136.8. 144.9. 150. 2. 163.4. 

170. 2. MS (FAB) m/z : 813 (M + +H). 
Anal. Calcd for CasH^M, 0 SSi-2H 2 0: C, 60.83: H. 6.17; N. 3.30. Found : 

C. 60.55; H. 5.78; N. 3.22. 

(5) 3' -0-^>^;u-5' -0-t-yf;^7i^l/-/tJ^-4' -p 
- h;l/x>x;l/^^;u^-+i/y ^;l/-5-y =f-)W 'J : Jy (3 6) 

3 5(250 mg. 0.308 mmol) CDS * JlT Jl< ? - Jimfo (4 ml) iZ&tWt 
#U *?A (12.75 mg. 0.0923 mmol) RU^K (0.5 ml) ttD^ MfiT' 22 l$M 

m7^^D7h^77^- (AcOEt-'s*U->, 3:2) KJ: OffiSIL. 
^ (3 6) (216.7 mg. 0.283 mmol. 92 X) *f*fc« 

mp. 74 - 77 °C. [a] D 23 + 5. 15 " (c = 1.23, CHC1 3 ). IE vmax (KBr) : 30 
48. 2934. 1695. 1363. 1181. 1108. 977. 819. 704 cm-1. 1H-NMR (CDC13) d: 
1.05 (9H. s), 1.65 (3H, d, J = 1 Hz). 2.39 (3H. s). 3.04 (1H. br d, J = 
9 Hz). 3.72 (2H. s). 4.17 (2H. s). 4.18 (1H. d, J = 5 Hz). 4.24-4.32 (1H. 
m). 4.54. 4.62 (2H. AB. J = 11 Hz), 5.62 (1H. d. J = 6 Hz). 7.19-7.69 
(20H, m). 8.46 (1H. br s). ,S C-NMR (CDC1 3 ) d e : 12.1.19.4. 26.9. 58.8. 7 
2.0. 72.2. 75.8, 76.7. 87.4. 88.8, 110.4. 127.7. 12.79. 128. 1. 128.2. 12 
8.5. 128.7, 129.8. 130.0. 130.1. 132.2. 134.3. 135.3, 135.5. 136.8. 149. 
8. 163.9. MS (FAB) m/z : 771 (M + +H). 

Anal. Calcd for C 4 ,H 46 N 2 0 9 SSi: C. 63.41; H. 6.16; N, 3.51; S. 3.95. 
Found : C. 63.87; H. 6.01; N. 3.63; S. 4.16. 

(6) 3' -O- t -7f;k^7i^v/ij;l/- 2' -O. 
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4' -C-/ *V>-5-jt*jl>V y -jy (3 7) 
M&StffltT> *k&TT 3 6(1.86 g. 2.42 mmol) OfF5fc Ko7 5 
(30 ml) \Zi- Y U ? A fcf* ( h 'J ^ f-;l/>> »J 7;K(1.0I in THF, 8. 47 ■ 
1, 8.47 mmol) *Jn* N EfiT 1 titfmWLK. RfcEttirteMHTK (14 ml) 

»&nfcfifiJt«l**J/U*y4/*5A^DV h^7^- (AcOEt-'v+lr 
>, 2:3) KJ^ttlJU Gfe8>* (3 7) (1.42 g. 2.37 mmol, 98 %) £mti 0 
mp. 70.5- 72 °C. [a] D 22 + 52. 47 ' (c = 1.025. 7-fe h ». IR i/nax (KBr) 
10 : 2936. 1694. 1465. 1275. 1106, 1055. 809. 704 cm-1. 1 H-NMR (CDC1 3 ) 6 : 
1.21 (9H. s), 1.76 (3H, s), 3.88. 4.07 (2H. AB. J = 8 Hz). 4.07, 4.15 
(2H, AB. J = 11 Hz). 4.16 (1H, s), 4.66. 4.80 (2H, AB, J = 11 Hz), 4.76 
(1H. s), 7. 34-7. 79 (16H, m), 10. 0 (1H. br s). MS (FAB) m/z : 599 (M + +H). 
Anal. Calcd for C 3 4H38N 2 0 6 Si-2H 2 0: C. 64.33; H, 6.03: N, 4.41. Found : 
15 C, 64.58: H, 6.15; N. 4.28. 

(7) 3' -O, 4' 'J y 

y (3 8) 

H^lfllETx 3 7(188.7 mg. 0. 316mmol) CD^h^t Fd77>M (1 ml) 
C f h^ywy^-fA?;^ 1 ; K (1.0 M in THF, 379 fil. 0.379 //m 
20 ol) 2.5 ratt^Ufco 5JG8tt*«ES*UT»'s>ttfcffljac 

»#*->yaY;l/*5A*PThr57 4- (AcOEt-^*1f >. 1:1-1:0) Cfc 
*)»8!!U Sfeta* (3 8) (94.6 mg, 0.262 mmol. 83 X) fctifco 
IR ymax (KBr) : 3424. 3183. 3063. 2950. 1691. 1463. 1273, 1057. 734cm' 1 . 
1 H-NMR (CDC1 3 ) 5: 1.90 (3H, d, J = 1 Hz). 3.83, 4.05 (2H. AB. J = 8 Hz) 
25 , 3.93. 4.02 (2H. AB, J = 12 Hz), 3.94 (1H. s). 4.53 (1H. s), 4.56. 4.58 
(2H. AB. J = 12 Hz). 5. 65 (1H, s). 7. 32 (5H, s), 7. 44 (1H. d, J = 1 Hz). 
High-MS (EI) : 

Calcd for C, 8 H 2 oNOe (M + ) : 360.1321. Found : 360. 1312. 
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(8) 2'-0. 4' -C-^^L/>-5-^^U>^ 'J ^> (39a) O^fit 
-ffc^ 3 8 (86. 5 mg, 0.240 mmol) O^f ;l/7;l/a-;l/^ (4 ml) K 20 X 
Pd(0H) 2 -C (86.5 mg) *JdA^ **»«rFttEKT 14.5 B*M«#Lfco 
«*ati»Lfe»x &tt£ttEB$U?*IE&tiA (3 9) (62.5 mg, 0.230 mmol. 

5 96 X) zntz 0 

rap. 194- 195 °C. [a] D 20 + 53. 7 ° (c =1.02. EtOH). IR vmax (KBr) : 332 
3, 3163. 3027. 2889. 2826. 1689. 1471. 1276. 1057 en"'. 1 H-NMR (CD 3 0D) 
<5: 1.89 (3H. q. J = 1 Hz). 3.74. 3.95 (2H. AB. J = 8 Hz). 3.90 (1H. s). 

4.07 (1H. s). 4.26 (1H. s). 5.53 (1H. s) . 7.74 (1H. d, J = 1 Hz). 13 C- 
10 NMR (CD 3 0D) 5c: 12.6. 57.6. 70.3. 72.4. 80.8. 88.3. 90.4, 110.7. 136.8. 

151.8. 166.5. 

[mmm a ] 

(1) 2' -0-7-trf-;U-3' -0- t -zT^-jVify x 

-;l/-> 'J;U- 4' - p - h;l/iyx;l/*— jitf-i// i-ju-N* -OV 
15 ^;U7f;->> (4 0) ffi^U 

XfiK 6) (H. Vorbrggen, K. Krolikiewicz and B. Bennua. Chem. . Ber. . 114, 
1234-1255 (1981)) KflfcoTSHfcbfc 2TMS-A 8 ' (128.7 rag. 0.336 mmol) izm 
*3UifcT* g&T3 4 (250 rag. 0.336 mmol) © 1. (5.0 
ml) RO^U^;l/i/'J;t/M7;l/*P^yx;U*^- h (6.7//1. 0.0336 
20 mmol) £Jdx.s 26 ^IBAlMttL^e R££*Ktefn*W**iO;ifcSU tt^b 

57^- (CHCl 3 -HeOH. 30:1) K«k9*M!U (4 0) (234.5 mg. 0. 

253 mmol, 75 X) £®fc 0 
25 up. 77-78 V (AcOEt / <\*-f-y). [a] D 24 - 13.2 " (c = 1.00. CHC1 3 ). IR 
vmax (KBr) : 3058. 2934. 1749. 1703. 1606. 1105 cm 1 . 'H-NMR (CDCI3) 
6 : 0. 99 (9H,< s). 2. 04 (3H. s). 2. 38 (3H. s). 3. 74. 3. 85 (20. AB, J = 1 

1 Hz), 4.31. 4.43 (2H, AB, J = 11 Hz). 4.52. 4.58 (2H. AB, J = 11 Hz) . 
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4. 81 (1H. d, J = 6 Hz). 5. 94 (1H. d. J = 6 Hz). 6. 04 (1H. d. J = 5 Hz). 
7. 18 - 7. 61 (20H. m), 7. 69 (2H. d, J = 8 Hz). 7. 99 (1H. s), 8. 01 (2H. d. 
J = 7 Hz), 8.56 (1H. s). 8. 99 (1H. br s). 1S C-NMR (CDC1 S ) 6 c: 19.1, 20. 
5. 21.5. 26.7. 64. 1. 68.4. 74.0. 74.6, 77.9, 86.57. 86.64. 123.4, 127.7, 
5 127.8. 127.9. 128.1. 128.5. 128.8. 129.6. 129.9. 132.0. 132.3. 132.6. 1 
32.7. 133.5. 135.4. 135.5. 136.8. 142.0. 144.7. 149.6. 151.2. 152.6, 164. 

5. 169.8. MS (FAB) m/z : 926 (M + +H) . 

(2) 3' -0- 1 -yW7x-;W>'J;l/-4' -p 
- h;l/x>*;l/*^;M-*i/y ^;l/-N 6 JlT'rJ i/ > (4 1) 

10 0£ft 

4k£$l4 0(167.9 mg, 0.182 mmol) <DS ?JUT fr^-frfefo (3.0 ml) |Zg 
•fi-Cj^ge* 'J 0 A (15.0 mg. 0.109 mmol) £;tax.fcgU SfiT 15 #H#bfc 0 

15 ^e>tLfefifiJcQI**>U^y;U*5A^PV h^77>f- (CHClj-MeOH. 30:1) 
C«fc0t*MU &fet9* (4 1) (140.5 mg, 0.160 mmol. 88 X) *'&ti 0 
mp. 82- 83 °C (AcOEt-^*-*;/). [a] D 25 - 6.02 ' (c = 0.96. CHC1 3 ). IR 
vmax (KBr) : 3306. 3066. 2935. 2859. 1701. 1611 cm 1 . 1 H-NMR (CDC1 S ) 
6 : 0.98 (9H. s), 2.37 (3H, s), 3.76 (2H, s). 4.39. 4.45 (1H. AB. J = 11 
20 Hz), 4.54 (1H, d. J = 6 Hz). 4.67. 4.76 (2H. AB. J = 11 Hz). 4.85 (1H. 
dd. J = 5. 6 Hz). 5.79 (1H, d, J = 5 Hz). 7.20 - 7.58 (21H. m), 7.73 (2H. 
d. J = 8 Hz), 7. 80 (1H. s), 7. 96 (2H, d. J = 8 Hz), 8. 49 (1H. s). 9. 18 
(1H. br s). ,3 C-NHR (CDC1 3 ) 5c: 19. 1. 21.6. 26.8. 64.4. 68.9. 74.1. 74. 

6. 79.2. 86.8. 89.8. 123.1. 127.7. 127.8. 128.0. 128.2. 128.4. 128.6. 12 
25 8.8. 129.7, 130.0. 132.1. 132.5, 132.6. 132.8. 133.4. 135.4. 135.5. 136. 

8. 142.1. 144.8. 149.4. 152.3. 164.5. 

(3) 3' -0-t-zf?JUi?7*—j\/i/i)Jl'-2' -O. 
4* -C-/?U>-N* -O'JjI/Tt 1 ; >y (4 2) 
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3*»iftT n 4 1 (210. 5 mg. 0. 238 mmol) <D x b => t K p 7 5 > fttt (8. 0 m 
1) d^ST^ h U 9 A b* 7. (buy •> ij T « K (1. 0 M in THF, 0. 58 
ml, 0.572 mmol) ^Ua^tzVk. MfiT 3 B#fimt#L^o 5ftv&&K$S*nM7k 

5 Wti- h U ^AKTffcjglLfco ^«£MES:fcU ?§£ftfc;|§Ji£*|f*£-> 'J 7>y;U 
^A^D7^77^- (CHCls-MeOH, 30:1) JC«fc OISSJ! L N Sfet&* (4 2) 
(169. 5 mg. 0. 238 mmol, quant. ) £*§fc 0 

mp. 80- 81 °C. IR vmax (KBr) : 3259, 3064. 2932. 2858. 1703. 1607 cm" 1 . 
1 H-NMR (CDCI3) 6: 1.07 (9H. s). 3. 95. 4.10 (2H. AB. J = 8 Hz). 4.02 (2 
10 H. d. J = 8 Hz), 4.56. 4.64 (2H. AB. J = 12 Hz). 4.26 (1H. s) . 4.86 (1H. 
s). 6.14 (1H, s), 7.26 - 7.70 (18H, m). 8.04 (2H. d, J = 7 Hz). 8.22 (1 
H. s). 8.78 (1H. s). 9.18 (1H, br s). I3 C-NMR (CDC1 3 ) <5c: 19.2, 26.5. 2 
6.8, 29.7. 59.2. 72.4. 72.6. 76.5. 76. 8. 86.7. 88.6. 123.4. 127.7. 127.8. 
127.9. 128.1. 128.4. 128.8. 129.5. 130.0. 132.4. 132.5. 132.8. 133.5. 1 
15 34.8. 135.2, 135.5. 135.6. 136.8. 140.4. 152.7. 

(4) 3* -O-^y^-2' -0. 4" -C-JTlsy-N* -K>V4Jl> 
T7J f> (4 3) 

it&VQ 4 2 (173. 6 mg. 0.244 mmol) ©xh5t Fa77>M (7.0 ml) IZ 
Ifitf r-^y^UT 9A7;l/*>J K (1.0 M in THF. 1.0 ml. 1.0 mmol) 

20 ^jpx.. mmv 25 ttmwbtzo Kfo®m%mm%ikLxnt>titzi&i&m#z 

•>'J*W7A;P7F^57-f- (CHCls-MeOH, 15:1) K «k 9 1*8!! U Sfe 
tt* (4 3) (115. 4 mg, 0.244 mmol. quant.) %'&tz 0 
mp. 154 - 155 °C (Et20). IR vmax (KBr) : 3339. 2944. 1701. 1611 cm 1 . 1 
H-NMR (CDCI3) 8 : 3.91. 4.13 (2H, AB. J = 8 Hz). 3.93. 4.01 (2H. AB. J = 
25 12 Hz). 4. 38 (1H, s), 4. 64 (1H, s), 4. 85 (1H, s). 6. 08 (1H. s), 7. 29 (1 
H, s). 7.51 (2H, d, J = 8 Hz), 7.58 (1H. d, J = 7 Hz). 8.05 (2H. d. J = 
7 Hz). 8.14 (1H, s). 8.75 (1H, s), 9.50 (1H. br s). 13 C-NMR (CDC1 3 ) <5c: 
57.1. 72.4, 77.0, 77.1. 86.9, 88.6. 122.9. 127.6. 128.0. 128.1. 128.4. 
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128.7, 132.8. 133.5, 136.9. 140.5. 149.8. 150.5. 152.8. 165.0. 
(1) 2' -0-7-tf-;U-3' -O-OiyJU-5' -0-t-^v*7i 
5 ^'J;urry i>> (4 4) 

lWE©Xltt 6) KS£oT»SELfc 3TMS • G ' 8 " (146.8 mg, 0.336 mmol) IZB 
M%mT^ 1ST 4 (250 ng, 0.336 mmol) © 1. 2-v> ? p o (5.0 
ml) Rtf h U /f-jUi/VJVh 'J 7;l/to> * >3UU**— h (6.7 0l. 0.0336 
mmol) £iox.> 15 B#IIMoiliI« Ufc 0 5f&&ttKteftM7k£i[];Lfc8U igft; 
10 y f- u >T 3 lElfflm Ltz 0 W***iSftft«*T?ft^», 5SS&^ h 'J * AKT 

(CHCl 3 -MeOH. 30:1) IC«k «9f»SS! U (4 4) (213.6 ng. 0.2 

35 mmol, 70 %) *»fc 0 

mp. 96 - 97 T (AcOEt-^+l^y). [a] D 2 < -11.09 ° (c = 0.97, CHC1 3 ). I 
15 R i, max (KBr) : 3152. 3065. 2934. 1746. 1681. 1606 cm" 1 . 'H-NMR (CDC1 3 ) 

d: 0.96 (9H. s). 1.10 (3H, d. J = 9 Hz). 1.13 (3H. d, J = 9 Hz). 1.98 
(3H, s), 2.36 (3H. s). 2.48 (1H, a), 3.65. 3.72 (2H, AB. J = 11 Hz), 4.2 
3, 4.43 (2H. AB. J = 11 Hz), 4.47 (2H, s), 4.63 (1H. d, J = 6 Hz), 5.74 
(1H, t, J = 6 Hz). 5. 96 (1H, d, J = 6 Hz). 7. 14 - 7. 68 (20H. m). 9. 15 (1 
20 H. s). 12.20 (1H. s). 13 C-NMR (CDCI3) 5c: 19.1, 19.3. 19.4. 20.8, 21.9, 

27.0. 27.2. 36.5, 64.5. 68.9. 74.4. 74.9. 76.7, 86.1, 86.7, 122.0. 127. 
6. 127.7. 127.9. 128.1. 128.3, 128.4. 128.8. 130.1. 130.4. 132.3. 132.7. 

132.9. 135.7. 135.8. 137.3. 137.8, 145.2, 147.8, 148.5. 156.2. 170.2. 1 
78. 8. 

25 (2) 3' -0-t-yf;l/-77x-;l/->'J;v-4' -p 

(4 5) 

It&tl 4 4(137.0 ng. 0.151 mmol) (D / ? JUT JU o - Jim%L (3.0 ml) IZWL 
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■&V8i&Jj W A (15.8 mg, 0.113 mmol) £ta;L*:'c§U SfiT 45 #$LWLtz 0 

»«.nfcSU«#*i"J*yW7A?P7h^7-f- (CHCls-MeOH, 30:1) 
5 KiDflIKU Gfef&*4 5(83.4 mg, 0.097 mmol. 64 X) *»fc 0 

bp. 102 - 103 °C (AcOEt-'s+tfl/). [a] D 25 - 2. 00 0 (c = 0.40. CHC1 3 ). 
IR i/max (KBr) : 3166. 2932. 1684. 1607 cm-'. 1 H-NMR (CDC1 3 ) 6: 0.90 
(9H. s), 1.09 (3H. d, J = 7 Hz). 1.13 (3H. d. J = 7 Hz). 2.30 (1H. m). 2. 
37 (3H. s). 3.71. 3.76 (2H. AB. J = 11 Hz), 4.32. 4.48 (2H. AB, J = 11 H 
10 z). 4.35 (1H. d. J = 6 Hz). 4.63. 4.90 (2H. AB. J = 12 Hz). 4.96 (1H. t, 
J = 6 Hz). 5.67 (1H, d. J = 7 Hz). 7.17 - 7.71 (20H, m). 8.82 (1H. s). 
12.05 (1H, brs). ,3 C-NMR (CDC1 3 ) 5c: 18.7. 19.0. 21.6. 26.5. 36.2. 63. 5, ' 
69.1. 73.7. 74. 3. 78.8. 86.2. 89.5. 127.7. 127.8. 128.0. 128.1. 128.5. 
129.7, 130.0. 132.0. 132.6. 132.7. 135.3. 135.4. 137.4. 138.2. 144.8. 14 
15 6.9. 155.5. 178.5. 

(3) 3' -0— *>S>n>-5' -0- t -yW7xiAi"JA-2' -0. 
4' -C-y^l/>-N 2 -4 V-X*V)V7TJ i/y (46) 
mm^MT, 4 5 (92. 1 mg. 0. 102 mmol) ©-r h "5 t Ko 7 5 >®m (3. 0 m 
1) izm&-ei- h'JOAh'X ( h U / >J ;U) 75 K (1.0 I in THF. 0. 31 

20 ml. 0.315 mmol) ZfiaZ-tzik, M&T 3 ^UWLtio K(6S8i£l&fnM* 

^5A^n7|>777^ - (CHCU-HeOH. 25:1) HiDHHKU (4 6) 

(31. 4 mg, 0. 160 mmol, 44 X) £$fc 0 
25 B p. 99 - 100 °C. IR vmax (KBr) : 3162. 3068. 2932. 1683. 1610 cm 1 . l H- 
NMR (CDCla) 6: 1.06 (9H. s). 1.25 (3H. d. J = 7 Hz). 1. 27 (3H. d. J = 7 
Hz). 2. 64 (1H. m). 3. 83. 4. 01 (2H. AB. J = 8 Hz). 3. 97 (2H, d. J = 7 H 
z), 4.18 (1H. s). 4.51 (1H, s). 4.54 (2H. d. J = 2 Hz). 5.77 (1H. s). 7. 
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17-7.42 (5H. m). 7.64 - 7.72 (10H. ■), 7.84 (1H. s). 9.03 (1H. s). 12.08 
(1H. br s). ,3 C-NHR (CDC1 3 ) 5c: 18.9. 19.0. 19.1. 26.5. 26.7. 36.4. 59. 
1. 72.4. 72.5. 76.8. 77.5. 86.3. 88.3. 121.7. 127.6. 127.7. 127.8. 127.9. 
128.1. 128.4. 129.6. 130.0. 132.36. 132.42. 134.8. 135.45. 135.54. 135. 
5 8. 136.8. 146.8. 147.7. 155.4. 178.6. 

(4) 3' -0-0^1/1-2' -0. 4' -C-/?uy-N 2 - -f v^f 
'j^'yy i/y (4 7) ®&& 

{t&Va 4 6(41.3 rag. 0.060 mmol) ©x h 5 t Fa7 7>M (3.0 ml) II 
IST'f h77?JUT>*:-*A7Jlti) K (1.0 M in THF, 0.90 ml. 0.90 mm 
10 ol) MfiT' 1 BfRSHtftb^o ££>&&£&ES£bT?§ 

iSi^y'J^^^A^OT h^77-f- (AcOH-EtOH, 20:1) IC^OItS!! 
U &fet&;fc (4 7) (27.1 mg, 0.060 mmol. quant.) £'f§rtio 
mp. 228 - 229 °C (Et20). [a] D 25 + 32. 90 0 (c = 0.875. CHC1 3 ). IR vmax 
(KBr) : 3162. 2934. 1683. 1608 .cm"'. 1 H-NMR (CDC1 3 ) 6 : 1.24 (3H. d, J 
15 = 7 Hz). 1.26 (3H. d, J = 7 Hz). 2.76 (1H. m). 3.83. 4.03 (2H. AB. J = 
8 Hz). 3.92. 4. 02 (2H. AB. J = 13 Hz). 4.33 (1H, s), 4.55 (1H. s). 4.62 
(2H. s). 5.80 (1H. s). 7.25 (5H. s). 7.91 (1H, s). 9.85 (1H. s). 12.05 
(1H. s). ,3 C-NMR (CDCls) <5c: 19.19. 19.25. 36.4. 57.4. 72.5, 77.0. 77.5. 
86.5, 88.8. 121.0. 127.8. 128.1. 128.2. 128.3, 128.4. 128.6. 137.1. 137. 
20 5. 147.5. 148. 2. 155.7. 179.9. 

inmrn 6 ] t u =f * ? mmfto&tit 
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5'-GCGXTTTTTGCT-3' (XT8) 
S'-GCGTTrrrTGCT-3' (T2XT3) 

smscg i i ixi rocT-y mm) 

S'*QCGT TTTTXQ CT-3' (T8X) 
6'-GCGXXTTTTGCT-3' (X2T4) 
S••GCGTTXXTTGCT.^ , (T2X2T2) 
S.QCGTTTTXXQCT'3' (T4X2) 
5"-GCGXXXXXXGCT<J- (X«) 
S'-G )llll III I X XC-3 1 (X2) 

(1) 3'-0-[2-^7;xh + .> (^vynhVl/T;;) *77^;]- 
5'-0-(4. 4'-?/ h Irish V?Jl)-2'-0, 4' -Mfi J 

* 'j v y ( 2 l ) ©£& 

ffc£#l8 (200 mg. 0.31ramol) N ^^77 p Dh>7^')A fhv'/ij 
5 K (39.6 mg. 0.23 mmol)£&7k CH,CN T3!h]*$LA:& n CH 3 CN - 

THF®& (3:1. 4 mDtU BXflttT 2 - •> 7 y xf;l/ N.N.N'.N* -fh? 
-f V^PtVU *x,tni?7;^ h (0.12 ml. 0.37 mmoD^Jnx.. 0 

(AcOEt: :Et 3 N = 75:25:1) JC«k AcOEt-'S* 

10 ■*>\ZXmtt.mL, 7Z?<< hi*2 1 C181 mg. 0.25 nol. 81%) 

mp71-74 °C (AcOEt-^+if ». 3l P-NMR (CDC1,): 5 149.6. 149.5. 149.4. 
149.3. 149.2. 

(2) * U :/* ? L/*?- KS*tt©-lft£jiS * 1/ =^-©£/£(* Pharmaciaft 
SIDNAMil Gene Assembler PlusJCj; t) 0. 2 /zmolxy-^TfTo fc« 7$ 

15 tt& *X*D7 5^ h©»*tt35i«DNA£jsfc©*&£g|D-C**o 3' 

-*K*3WTC3£«r#Ktt^Lfc5'-0-Dnr-f'* S>> (0.2 #mol) ©DMT r 
»* Ml * n n IMMC J: o TJI&£g U * © 5 ' -7k& D N A © 4 
«©»»«S^^<C*7* ^-f bfccfctfft&#l2 l*ffll^T«^KiS*»*)fiL 

20 T§5©j§9t?*£ 0 

&tf&<<9A/ (0.2 //mol scale) 

1) detritylation IX CC1 3 C00H in CH 2 C1CH 2 C1. 6 sec 

2) coupling 0. 1 H phosphoraraidite (25 equiv. ). 
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0. 5 H lH-tetrazole (500 equiv. ) in HeCN. 2 min 

3) capping 3% 4-(dinethylamino)pyridine. 10% Ac 2 0. 

in MeCN, 18 sec 

4) oxidation 0.01 M I 2 in 2. 4. 6-collidine/H 2 0/MeCN(l:5:ll), 

6 sec 

86ftfc5' -O-DMTrftSnfc^U =T7^l/*f-K3H*(*tts Htm*? 
A^nvh (Millipore, Oligo-Pak™ SP) ±th'J7;l/tnfti5ra!i:J:*) 

*Htt6jSffiCffcoT* GTF0*y:***M-*- KS»fc*£lfcLfc. 

(2) 5' -GCGXTTTTTGCT— 3' (XT 5) 

JRS 0.06 jtimol (30* yield) 

(3) 5* -GCGTTXTTTGCT-3' (T 2 XT 3 ) 

JRfi 0.05 vnol (25% yield) 

(4) 5' — GCGTTTXTTGC.T— 3' (T 3 XT 2 ) 

JRfi 0.03 (inol (15% yield) 

(5) 5* -GCGTTTTTXGCT-3' (T 5 X) 

JRS 0.06 #nol (30% yield) 

(6) 5' -GCGXXTTTTGCT-3' (X2T4) 

M 0.06 jumol (30% yield) 

(7) 5' -GCGTTXXTTGCT-3' (T2X2T2) 

JRJI 0.05 umol (25% yield) 

(8) 5' -GCGTTTTXXGCT-3' (T4X2) 

iRS 0. 06 fiaol (30% yield) 

(9) 5' -GCGXXXXXXGCT-3' (X6) 
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JR» 0.06 ^mol (30X yield) 
(10) 5' -GTTTTTTTTTXXC- 3' (X2) 
JRS 0.07 umol (35% yield) 
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MM&Jg. (Tm) ©*H£ 
^$©DNA&5^<iRNAj^£te*-t:>X$g<!:£7^- V ^/MllttCO 

ikwais (Tmi) ^aiffi-rsctKj:*). **w©* y * u** kamm* 

5 O««DNA*J;0fRNAIcSt1-*/W^U * KiMMMrH^fc. 

»IK4*ft€n, NaCl lOOmM, 'J HJ •> Afclrtt (p H 7. 
2) lOraM, 7>f"fe>X«4 0M* -b>7i4nMilfcf (5 
0 0/*L) *»»7k*C?SU, 1 (mifflfcfrttTtfo < Olitt^Ufc, » 
*^fttt (ft* UV-2100PC) ©*;U£rtfc£R»±©fc»K»»«fc£iIU * 

*&ufc 0 *>^uajett9 ors-cufto. 2°c-fo±#£-tf N o. i o crurit2 

*<^b-r5©*K<*fc46^ -tr;Hi^tt£©fe©£fflt,\ t^/«W:tt 
15 *g^l;U TiB©g{:^U^o 

mm&m (Tm®) 


7>^-b>X^ DNA° <t©Tm IBM RNA b) <h©Tm 




(ATm/mod. ) 

(ATm/mod. ) 

5' 

-GCGTTTTTTGCT- 3' (^«S) 

47t 

45T 

5" 

-GCGXTTTTTGCT-3' (XT5) 

50°C (+3°C) 

49°C (+4°C) 

5' 

-GCGTTXTTTGCT-3' (T2XT3) 

49°C (+2°C) 

49°C (+4*C) 

5' 

-GCGTTTXTTGCT-3' (T3XT2) 

49°C (+2*C) 

50°C (+5^C) 

5' 

-GCGTTTTTXGCT-3' (T5X) 

52°C (+4°C) 

51°C (+6°C) 

5' 

-GCGXXTTTTGCT-3' (X2T4) 

51°C (+2°C) 

53°C (+4°C) 

5' 

-GCGTTXXTTGCT-3' (T2X2T2) 

49°C (+1°C) 

53°C (+4°C) 
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5' -GCGTTTTXXGCT-3' (T4X2) 
5' -GCGXXXXXXGCT-3* (X6) 


54°C (+3.5°C) 
5ZX (+1.8°C) 
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55°C (+51C) 
71°C (+4.3T) 


a): 3' -CGCAAAAAACGA-5' . b): 3' -r(CGCAAAAAACGA). 

(la)) ®JL-.y h (X) *<lffl*-BlMi2ffl*ALfc*U^-7--CI^ *B*& 
mt-Vl-v-tO'^zn) m&toifi* TiItMLTX««J:5i2-7lf 
(l&ttBS£fc9 2ffigK) ±#U T^-r-cTXTH^Ufc (X6) 
5 Tttl lKfc±#Lfc 0 -2u fBffiRNAirft-f S'WT'y >y K»J3t«6*MLfc 
lfl*S^(i2fl*AL^y^-7-T{i^««k*)t>4-l OS (1 
fcfflig|g£fcf) 4Kfr£6K) 0TmM©±#*<|ga&&*u Lfrfe (X6) Kfc 

ClllttSSS^O 4ff) *>±#*<Btf>£ftfco :o<k9l^ ^t&«U*)t>Tin 
10 < t>±JWSSB*©fll*<tt < > *fcDNA,fc «5 t> 8NAIC«-r«a«]tt*<K 

t^d <bl*, *3B91© Iff* n*'J =/7 * l/* J/ K£8l**«fiMM4£ Lte* U =f 

T©Wffltt*WLT^SCi*«l*l/-C^*im>LS 0 
[Xlfttil 2] 7 * 1/7— tf**Wtt©«3E 
15 1 5^3 7°C{w^o^*U =f? £ K©'< 'v7r -SttUO u M, 400 // 1) 
5>xXf5-W -y 7 (0. 003UM. 400/z 1)£*I& Lfc 0 

S&£&£3 7°Clw«o/c5IHrM800//l){CAn^ *U izty** K©#ft¥ 
K:J:5*rt«RjR(260nn)©J#lQ*SHIllADZU UY-2100PC£fflt*T£l*ttKi&lJEU 
/Co ffll^'<-y7 7-O*ftfiJcl*Tris-HCl(pH8.6)0.1MxNaCl 0. UUMgCl 2 14mMTfc 

20 ojmsanir+^tcjKaiufco 

**«(t.,i)©«)E 
»J6WJ6l*(tH»B^**«ft**<B» fctitt < tt o *:£© U V©»R©¥^fil 

*^-r^ra*¥«»! (t,/2)<bu/io 
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5" -GTTTTTTTTTTTC-3' ttfRM) 260 

5' -GTTTTTTTTT-XX-C-3' (X 2) 850 

ttz, mMM^mnmt^TTst^^-Y^mi ttt&m) ro'ei2 (X2) 
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[EW*] 

: 

tbgiS#^ : 

Bl«B :¥flfcl0^3/3 B 
&ft*t#^- : 4#!5I¥ 9-53409^ 
&&B :¥Jj£9f?337B 
SS?|J©& : 1 0 

EWM : 1 
@E?iJ©g£ : 1 2 
1E?|J<DM : 7 ? U^f- K 
: 1*« 

5' -GCGTTTTTTGCT-3' 

EMtt : 2 
BB?i]©g£ : 1 2 

B2?i|©M : 7 * U*^ h\ 7 * KSI# 
m<o& : 1 *SH 

h#Oi>- : Sfttt 
E*l : 

5' -GCGXTTTTTGCT-3" 

6S?|J#^ : 3 
E?iJ©g$ : 1 2 
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Sji©& : 1 *tt 
E*J : 

5* -GCGTTXTTTGCT-3' 

mm^ : 4 

E?ij©££ : 1 2 

E3»J©8! : * * K> * * U** KflUift: 

$©&: 1*« 
Mo^- : Mtt 
E*J : 

5* -GCGTTTXTTGCT-3' 

e*jm : 5 

E?iJ©££ : 1 2 
*©» : 1 
E5>J : 

5' -GCGTTTTTXGCT-3* 

E^iJ#^ : 6 
E?«J©fi$ : 1 2 

E*I©S : ? * l/** h\ ? * U*^ KMfttt 

1*« 
h*o5>- : Mtt 
EM : 


40 


W098/39352 

5* -GCGXXTTTTGCT-3' 

m?m^ : 7 

E?iJ©g£ : 1 2 

mom : i *m 

5' — GCGTTXXTTGCT-3' 

E^JS^ : 8 
E9«J©fi$ : 1 2 

mom : 1 *« 

e*j : 

5' -gcgttttxxgct-3* 
@e?ij#-t : 9 

S2?i]©££ : 1 2 
: 1*« 

B*J : 

5' -GCGXXXXXXGCT-3' 

E?"J#^ : 1 0 
E?»J©g$ : 1 3 
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B2?"J : 


E*J«- : 1 1 
E?iJ©:g£ : 1 3 

IS©& : 1*« 

e*i : 

5' -gttttttttxxtc — 3' 
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1. 


( i ) 



Y 


(I) 


X&tfY isp- t>u< l*JW:*K tJc*n 7;u+;us, 7;u>rx;i,g, 7;u*x;u 

2. X N Y*<i:ilc**-e*S|»*g(ic*©7^U*i/Ka«#. 

3. X*< 4.4'-2^ h + v' h 'J*;U (DMT r) T> Y*<2 - ->7y x h*-> 

4. HftSda) 



(la) 
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5. -ass; (id 


5/^D7Wix 7 5;i/*;ug x 7y-;i/g x 7->;ug. ->yyu**fc 

io *©^ig#^fcttcn^7^ u*-> K**t?*y ? Kfcu< tt#y * 

fclin «j&<2 £Lh«D»££tt B'tB ttH-Ttt R feR-Ttt < T 

15 «k^] T**ns^y^7^i/^-^Kfcu<tt#y7^u*f-Kaiw* 0 
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